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An improved system and method for communicating information over in-phase (I) and quadrature 
phase (Q) communication channels in a spread spectrum communication system is disclosed herein. In 
an exemplary implementation, first and second information signals are respectively transmitted over 
the I and Q communication channels using direct sequence spread spectrum communication signals. 
In-phase pseudorandom noise (PNI) and quadrature phase pseudorandom noise (PNQ) signals of 
predetermined PN codes are used for spreading the first and second information signals, respectively. 
In particular, the PNI and PNQ signals are respectively combined with the first and second information 
signals and an orthogonal function signal to provide l-channel and Q-channel modulation signals. The 
l-channel and Q-channel modulation signals are used for modulating in-phase (I) and quadrature 
phase (Q) carrier signals for transmission to a receiver via the I and Q communication channels, 
respectively. In a preferred implementation the receiver is operative to produce an estimate of at least 
the first information signal on the basis of the l-channel and Q-channel modulated carrier signals 
received over the I and Q communication channels. The received l-channel and Q-channel modulated 



carrier signals are demodulated and despread, with the resultant sequences being correlated into in- 
phase (I) and quadrature phase (Q) projection signals. A phase rotator operates to provide an estimate 
of at least the first information signal based on the I and Q projection signals and a received pilot 
signal. 
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$ l/LT w &*ffffl. 

******* 482 * 486 A£#tt*tf£:Ffc*K*J&fc 



Pk • cos(0)= n S L {R I PN I w o +R Q PN Q W o } (15) 

A Lr 

P K sin ( 9 ) { - RiPNqW 0 + R Q PN, W c } (16) 
# 550 Q flHtftttttttft 552.1 fffMft&M 550 fcb & 

aS(i)^#itil 0 550 ft^r 

at<i)=I, • P K • cos(0) + I Q • P K • sin(0) (17) 

MR 

aS(i)=L • P K • a n (i)cos(0-0)-P K . sin(0-0) 

L 

SQWiPNj+n' Q8) 
18***(17>flfl =^'H#^#fiJ^: 
Pk • (cos (6) • cos(0)+sin(0) • sin(0))=P K . cos(0-0) (19) 
HA. 

Pk • ( — cos(0) • sin(0)+sin(0) • cos(0)) = — P K . sin(9— 0) 

(20 ) 

\ 

a n = L • P K • a n (i) (2i) 

, * a « % it , & as (i># & -f £ & # f * t * % 



, B#*p£<18)# 2 *JJf**# PN r JR*#*3R^ 

iff*** LP^ 2 . 
Q 552 AT***. 

b!l = Q, • P K • cos(0)+Q Q . P K . sin(0) (22) 
bi(i)=L • P K • b n (i)cos(e-0)-P K • sin(0-0) 

L 

SlWiPNq + n' (23) 

ftbS(i)iT**j&, 

fc(i)=L • P K • a„(i) (24) 

*>±X&,&* k i flr**» Q fir it** tttofcfc 

T+tt a5(i)^bll(i)ita±ffl 6 t#£fc#rttt-^7G&£#(*Sfcb) 

h tf-'Mfcsi i firat^Ji q ft at,; 3 , 

ff&3-^^afc.£--'M0*ft&ifefl t 316 

tBo 316 i£&#£|t3fc#.t#-^PN 

316 tt*£fc#|**3fcfc. A 
316 ,it#&/Jj «JH/> M. 



& I *> Q £ iM^IM/ 5 + ,&JII BPSK Mf'J*# 

SK^fiJ^QPSKr^. 

£^ti£ Jti£,ep,i2 I *p Q 

32ocs em®£% k m^Atit i flratfr Q titMWxte 

ittt aS(i)^P bS(i),-ta±ffl 6 316 t*§i£ #7 a n 5fcr b n 

^ biCOftfi^. + 316 $k±JfeAS 

^^J^xt,#fc#^&^fi^^^^^tiBSi!I/ 3 0 t^^^316^ 

316 t4»^**<R# + **«l,tt^t#>Mf^#*H^,|6i±^ 

316 
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